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1. ObIAA XAPAKTEPUCTHUKA PABOYEN ITPOTPAMMBbI
YYEBHOU N CHUIIJIMHBI
OVY/1.13 buoJorust

1.1. O61acTh NpUMeEHEHUS TPOTPAMMbI

PabGouass mporpamMmma y4eOHON JAMCHMIUIMHBI SIBJSIETCS YacTblO OCHOBHOM
npodeccuoHanbHON  00pa30BaTEIbHONM  MPOTPAMMBI, peanu3yemoit npu
MOATOTOBKE CIEIUAIMCTOB CpeIHEro 3BeHa mno  crnenuanbHoct — 38.02.04
Kommepriusa (mo otpacisim). Ilporpamma  ydeOHOM aucCHMIUIMHBL «burosorusy
paspaborana c yderom TpeboBanuii DPI'OC cpegnero obmero oOpazoBaHus,
MPEABSBISIEMBIX K  CTPYKType, COJICpPXKAHUI0O W  pe3yjbTartaM  OCBOCHUSA
y4ueOHON mucturuinabel  «buonorus», B cooTBeTcTBUUM ¢ «PekoMeHmanusMu 1o
OpraHu3alliyi TOJYYeHHUsS] CpelHero ooOimero oOpa3oBaHUS B MpeleiaXx OCBOCHUS
o0pa3oBaTeNbHBIX MPOTPAMM CpETHEro MpoeCcCHOHAIBHOTO O0pa3oBaHus Ha 0ase
oOpa3oBanus...» (muchbMO JlemapraMeHTa TOCYJapCTBEHHOW TOJUTUKH B cdepe
cpenHero npodeccuoHaTbHOTO 00pa3oBaHusl W TPO(PECCHOHATBLHOTO O00y4YeHUs
Munnpocsenieanus Poccun ot 01.03.2023 Ne 05-592), mpumepHoi mporpaMmoit
o01eo0pa3oBaTebHON yueOHOU nucuuiuinabl «buonorus» (aBrop M.A. Bosnoxosa,
HPIIO, 2022 1.) ¢ yd4eToM COIHMAIBbHO-3KOHOMHYECKOTO MPOPHUIS TOTydaeMOro
poheCCUOHAIBHOTO 00pa30BaHUs.

1.2. MecTO0 JHUCHUIUIMHBI B CTPYKTYpe OCHOBHOW npodeccuoHAIbLHOM
o0pa3oBaTeJbHOM MPOrPaMMBbI:

Oo6meoOpazoBatenpHas yueOHas guctmumuaa OVY/[.13  buonorus B
cootBeTcTBUM ¢ ®PI'OC COO u BXoauT B 00111€00pa30BaTEIbHBIN UK y4eOHBIX
JIUCLMILTMH, U3y4yaeTcsi Ha 6a30BOM YpPOBHE.

TpebOoBaHus K pe3yibTaTaM 0CBOCHUS TUCHMILIHHBI:
Conepxanue mnporpammbl «buosorus» HampaBlI€HO Ha  JOCTHXKEHUE
CHEAYIOUIUX Yyenel.

—  monydeHue GyHIAMEHTAIBHBIX 3HAaHUH 0 Onosornueckux cucremax (Kierka,
Oprannsm, [lomymsuus, Bua, Okocucrema); MCTOpUM PAa3BUTHS COBPEMEHHBIX
NpEeACTaBICHUM O XUBOW MPHUPOJE, BBIIAIOIIUXCS OTKPBITHUSX B OMOJIOTHYECKOU
HAyKe; pOoJu OMOJIOTHYECKOW HAyKu B (POPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTUHBI MUPa; METOJIaX HAy4YHOT'O TTO3HAHMUS;

—  OBJIQJICHUE YMEHUSMHU JIOTUYECKH MBICIUTh, OOOCHOBBIBATH MECTO M POJIb
OMOJIOTUYECKUX 3HAHMM B TMPAKTHUUYECKOW JEATEIBHOCTH JIIOJCH, pa3BUTUU
COBPEMEHHBIX TEXHOJIOTUM; OIPEACNATh >KUBBIE OOBEKTHI B MPHUPOAE; MPOBOIUTH
HaOIIOZCHUS 32 YKOCUCTEMAMU C TIEJIbI0 UX OMUCAHUS U BBISBICHUSI €CTECTBEHHBIX U
AHTPOIIOTCHHBIX M3MEHEHUMW; HAXOJIUTh M aHAJU3UPOBATh MH(POPMAIMIO O >KUBBIX
00BEKTaXx;



—  pa3BUTUE NO3HABATEIbHBIX HHTEPECOB, MUHTEIUICKTYAJIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEN O00y4YarmMXCsi B MPOLECCE H3Yy4YCHUST OUOJOTHYECKUX SBJICHUM;
BBIJIAIONTUXCS JTOCTHKEHUN OMOJIOTHH, BOIIEAIINX B OOIICUETOBEYECKYIO KYIbTYPY;
CIOKHBIX M TMPOTUBOPEYUBBIX MYTEH Pa3BUTHUS COBPEMEHHBIX HAYYHBIX B3TJISJIOB,
uJel, TEOpuH, KOHIENIUW, TUMOTe3 (O CYUHOCTH W MPOUCXOXKICHHH >KU3HH,
YeJIOBEKA) B X0J1€ Pa0OTHI C pa3IMYHBIMA UCTOYHUKAMU WH(DOpPMAINN;

—  BOCHHUTaHUE YOEKJIEHHOCTH B HEOOXOJMMOCTH IMO3HAHUS >KUBOW MPHUPOJIHI,
HEOOXOJIMMOCTH PAIIMOHAIIBHOTO MPHUPOJIONOIH30BAHUS, OEPEKHOTO OTHOIICHHS K
MIPUPOJHBIM pECypcaM U OKpY Karolleil cpesie, COOCTBEHHOMY 3/I0pPOBbIO; YBOXKEHUS K
MHEHHUIO OIIMOHEHTA NpU 00CYKIEHUU OMOJOTUYECKHUX TPOOIeM;

—  HCTOJB30BaHHE NPHOOPETCHHBIX OHOJIOTMUECKMX 3HAHUA W YMEHUH B
MOBCEIHEBHOM JKM3HU JUIsl OLEHKM TIOCIEICTBUM CBOEH JIESITENBHOCTH (U
JIEATEIIbBHOCTH JIPYTUX JIIOJEH) MO OTHOIIEHUIO K OKpPY’KaloIIed cpene, 310POBBIO
JIPYTUX JIOJEl U COOCTBEHHOMY 3/I0POBBIO; OOOCHOBaHWE U COOJIOJIEHHWE MeEp
npoduIakTUKH 3a00J€BaHUM, OKa3aHKUE MEPBOM MOMOIIM MPU TpaBMax, COOIIOICHHUE
MIPaBUJI TTOBEJICHUS B TIPUPO/IC.

OcBoenue coaepkaHusi yueOHOM nucuuiuiuHbl «buonorusy npeanonaraet
JOCTHXKEHHE 00YYaIOIMMHUCS CIEAYIOIINX PE3YIbTATOB:
JIUYHOCIMHDBIX!

—  c(hopMHpPOBAHHOCTh UYBCTBA TOPJOCTH U YBAXKEHUS K UCTOPUU U
JOCTUKEHUSAM OTCUECTBEHHOW OMOJOTMYECKON HAyKH; MPEACTaBICHUS O IIEJIOCTHOU
€CTECTBEHHOHAYYHOU KapTUHE MUPA;

—  [OHHMAaHUE€ B3aUMOCBSI3U U B3aMMO3aBUCHMOCTH €CTECTBEHHBIX HAyK, UX
BIIMSIHUSL HA OKPYXKAIOIIYIO Cpely, SKOHOMUUECKYI0, TEXHOJIOTUYECKYIO, COI[UATIBbHYIO
U 3TUYECKYIO cepbl AeSTEIHHOCTU YEIOBEKa;

—  CHOCOOHOCTb HCIOJIB30BaTh 3HAHUSA O COBPEMEHHOW €CTECTBEHHO-HAYYHOMN
KapTUHE MHUpa B 00pa3oBaTrelibHOM U  MNpo(ecCHOHATBHON  AEATEIbHOCTH;
BO3MOXKHOCTH HMH(DOPMAIIMOHHOW  Ccpeapl JIsg  OOecCledeHusT TMPOAYKTHBHOTO
caMm000pa30BaHUs;

—  BJAJICHHE KYJbTYpPOW MBIIUICHUS, CIIOCOOHOCTh K OOOOIIEHUIO, aHAIU3Y,
BOCHPUATHIO MHGOpMAIMM B 00JIACTU E€CTECTBEHHBIX HAyK, MOCTAHOBKE IEJd U
BBIOOPY IyTeH ee TOCTHXKEeHUs B TIpodeccruoHanbHoM cdepe;

—  CIIOCOOHOCTh PYKOBOJICTBOBATHCS B CBOEU JESITEIBHOCTH COBPEMEHHBIMHU
NPUHLIKUINAMU  TOJIPAHTHOCTH, JHUajora MW COTPYJHUYECTBA; TOTOBHOCTh K
B3aMMOJICHCTBHIO C KOJUIeraMH, paboTe B KOJUIEKTHBE;

—  TOTOBHOCTh HCIIOJB30BaTh OCHOBHBIE METOJbI 3alATBl OT BO3MOYKHBIX
MOCJIEICTBUN aBapHii, KaTacTpod), CTUXUHUHBIX OCICTBU;

—  o0namaHve HaBbIKaMM 0Oe30macHOi paboThl BO BpeMsi MPOEKTHO-
UCCIIENOBATEIbCKOM M HOKCIEPUMEHTAIIBHOW JESTEIbHOCTH, IPU HCIOJb30BAHUU
71a060paTopHOTrO 00OPYAOBAHUS;

—  CHOCOOHOCTh HCIOJb30BaTh MPUOOpPETEHHbIE 3HAHWA U yMEHUS B
IPAKTUYECKON JAESTEIbHOCTH W TOBCEAHEBHOM JKM3HU JUIsl COOMIOACHUS MEp
MPOQUIAKTUKYA OTPABIICHUN, BUPYCHBIX U JPYTUX 3a00J€BaHUMN, CTPECCOB, BPEAHBIX



NPUBBIYEK (KYpPEHMSI, JIKOTOJIM3Ma, HAPKOMAHUM); MIPaBUJI NIOBEIECHUS B PUPOJHON
cpexne;

—  TOTOBHOCTb K OKa3aHHUIO NIEPBOM ITOMOLIM IIPU TPABMaXx, IPOCTYAHBIX U
ApYTUX 3a00JIeBaHUIX, OTPABICHUAX MHUILEBBIMU MPOTYKTAMU;

MemanpeomMemHublx.

—  OCO3HAaHHME COIMAJIBHOM 3HAUYMMOCTH CBOEH MNpoQeccur/crennaibHOCTH,
oOJaziaHue MOTUBAaLMEN K OCYIIECTBIECHUIO MPOPECCUOHATBHON AEITETbHOCTH;

—  TIOBBILIEHHWE  MHTEJUIEKTYaJbHOIO YPOBHS B  TIPOLIECCE  H3YYECHUS
OMOJIOTMYECKUX SABJICHHUM; BBIIAIOIIMXCS JOCTUKEHUN OHOJIOTMH, BOILEIUIMX B
0O0I1IEYEeIOBEUECKYI0 KYJIbTYpPY; CJOXKHBIX M MPOTHUBOPEUYMBBIX IMyTEW pa3BUTHUSA
COBPEMEHHBIX HAYUYHBIX B3IJISJ0B, UJEH, TEOPHUM, KOHLENLNMA, TUIIOTE3 (O CYIIHOCTH
U MPOUCXOKICHUM >KM3HHU, YEJIOBEKA) B X0/1€ padOThl C Pa3IMYHBIMU MCTOUHUKAMU
uH(popmaIuu;

—  CIIOCOOHOCTH OPTaHU30BBIBATH COTPYAHUUECTBO €IMHOMBIIIIEHHUKOB, B TOM
YlClie C MHCIOJb30BAHUEM COBPEMEHHBIX HH()OPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHH;

—  CHOCOOHOCTh MMOHUMAaTh NPUHIMUIBI YCTOMYMBOCTH M MPOAYKTUBHOCTH
KUBOM TMPUPOJIbI, TyTH €€ MU3MEHEHHUs IMOJ BIUSHUEM AHTPOIMOTECHHBIX (DAKTOPOB,
CIIOCOOHOCTh K CHCTEMHOMY aHAJM3Y TIJOOANBHBIX HKOJOTMYECKUX MpoliieM,
BOIIPOCOB COCTOSIHHSI OKPYKAlOLEW Cpenbl W PALMOHAIBHOTO HCIIOJIb30BaHUSA
IIPUPOJIHBIX PECYPCOB;

—  yMeHMEe OOOCHOBBIBaTb MECTO M poJib OWOJOTMYECKMX 3HAaHUW B
IPAaKTUYECKOM JIESITEIIBHOCTU JIFOACH, Pa3BUTUM COBPEMEHHBIX TEXHOJIOTUM;
OTIPE/EIIATH )KUBbIE OOBEKTHI B IPUPOJIE; IPOBOJUTH HAOIIOAEHUS 32 YKOCUCTEMaMU C
LEIbI0 MX ONMCAHUS W BBISBICHUS ECTECTBEHHBIX M AHTPOIOIECHHBIX W3MEHEHUM;
HaXOJHTh U aHAIM3UPOBATH MH(OPMALIHIO O KUBBIX 00BEKTaX;

—  CIIOCOOHOCTHh TPHUMEHATH OHMOJOTHYECKHE W DKOJOTUYECKUE 3HAHUS IS
aHaIM3a MPUKIAIHBIX TPOOJIEeM X03iCTBEHHOM e TEIbHOCTH;

—  CIIOCOOHOCTB K CAaMOCTOSATEIbHOMY IPOBEACHUIO UCCIIEJOBAHUM, TOCTAHOBKE
€CTECTBEHHO-HAYYHOI'O0  JKCIEPUMEHTA,  HCIOJIB30BAHMIO  HMH(OPMALMOHHBIX
TEXHOJIOTHH JUIsl peIlIeHUsI HAYYHBIX U MPO(ECCUOHAIBHBIX 33]1a4;

—  CIIOCOOHOCTH K OLIEHKE 3TUYECKUX AaCIEKTOB HEKOTOPBIX HCCIIETOBAaHUI B
o0nacTu OMOTEXHOIOTHH (KIIOHUPOBAHHE, UCKYCCTBEHHOE OIJIOJOTBOPEHHE);

NPEeOMemHbIX.

—  chopMHpOBaHHOCTH TMPEACTABICHUH O POJIM U MecTe OHOJIOTUU B
COBPEMEHHOM HAayYHOH KapTUHE MUPA; MOHUMAHKUE POJIN OMOJIOTUH B (DOPMHUPOBAHHUH
Kpyro3opa 1 (pyHKIHOHAIBHON rPaMOTHOCTH JJIsl PELICHUS MPAKTUYECKUX 3a/1a4;

—  BJIQJICHWE OCHOBOIOJIATAIOIIMMU TOHITHUSAMH U MPEACTABICHUSIMHU O KMBOMU
IIPUPOZIE, €€ YPOBHEBOM OPraHU3AallMd M DBOJIOLMHU; YBEPEHHOE I10JIb30BAHUE
OMOJIOTrMYECKON TEPMUHOJIOTHEN U CUMBOJIMKOI;

—  BJIAJICHWE OCHOBHBIMM METOJaMH HAy4YHOT'O NIO3HAHMSA, UCIIOIb3YEMBIMU IIPU
OMOJIOTMYECKUX MCCIIETOBAHUAX KUBBIX OOBEKTOB U 3KOCHUCTEM: OMUCAHHUEM,



MU3MEpEHUEM, MPOBEICHHEM HAONIO/ICHHI; BBIABICHHE M OIEHKAa aHTPOIIOTE€HHBIX
U3MEHEHU B IPUPOJIE;

—  copMHpOBAaHHOCTh YMEHUH OOBSCHATH pPE3YJbTaThl OHUOJIOTMYECKUX
DKCIIEPUMEHTOB,  pellaTh  3JEMEHTapHble  OHOJOTMYECKHe  3ajadd;  —
c(OPMUPOBAHHOCTh COOCTBEHHOM MO3UIMM MO OTHOIICHHIO K OWOJIOTHYECKOM

uH(popMaIK, MOJydyaeMON M3 Pa3HBIX MCTOYHUKOB, TJIOOAIBHBIM HDKOJIOTHYECKUM
npo0emMaM | My TSAM UX PelieHus.

KoJsinuecTBO 4acoB HA 0CBOEHHE MPOTPAMMbI AU CHUIITHHBI:
O6bemM oOpa3oBaTenbHOM MporpaMmMbl 51 yac, B ToM yuce:
- 3aHATHUS BO B3aUMOJIEICTBHE C MpernoaaBareneM — 34 yaca.
- caMmocTosTenbHas paboTa-17 yacos.

dopma npoMe:KyTOUYHOI aTTecTanum: 1uddepeHINPOBAaHHBIN 3a4eT



2. CTPYKTYPA U COJAEPKAHUE YUYEBHOM JUCIUTLJIAHBI

2.1. O0beM y4eOHOI TMCUMILUIMHA U BHAbI YUeOHOI padoThl

o 0YHOM hopme oOydeHus

Bup yueOHoit padoTbl

Oo0BeM yacoB

O06bemM 00pa3oBaTEIHHON MTPOTPAMMEBI 51
Bcero yueOHbIX 3aHATHIT BO B3aMMOJICHCTBUY C MPENOJaBaTEIEM 34
B TOM 4HCJIe:
TEOPETUYECKUE 3aHATHS 34
CamocTtosiTenbHas paborta 17
UTOTOBas aTTECTALMA 10 NUCLUILIMHE B (hOpMe

b depeHIrpoBaHHOTO 3a4eTa 2

10 3a09HOM hopme 00OydIeHUS

Bup yueOHoi padoThl

Oo0BeM yacoB

O6beM 00pa3oBaTeNbHOM MPOTPaAMMBbI 51
Bcero yueOHbIX 3aHATUN BO B3aUMOJEHCTBUHU C TIPETOJaBaATEIEM 6
B TOM 4YHCJIe:

TEOPETHUUECKHUE 3aHATHUS )
PAKTUYECKUE 3aHITHUS 3
CamocrosiTenbHast paboTa 45
Koncynpramuu -
UTOrOBas aTTeCTAllMs [0 TUCIUILIMHE B hopme 1
nudepeHIIMpOBaHHOTO 3aUeTa




2.2.

TemaTuuyeckunii u1aH U coaepxkanue yueoOHou aucuunannasl OY1.13 buoJsiorus

HanmeHnoBanue Coaep:xkanue yueOHOro MaTepuaJa, JadopaTopHbie H NPaKTHYecKue padoThl, O0bem yacoB Yposennb
pa3iesioB U TeEM caMoOCTOsITe/IbHAsI padoTa 00y4aumxcs, KypcoBasi padbora (IIpoeKT) 0CBOEHMS
1 kypc 1cemectp
Paznen 1. Kiterka — cTpyKTYpPHO-(PYHKIIHOHAIbHAS €IMHUIIA dKUBOT'0 8
Tema 1.1. Coaepsxkanue y4eOHOro MmaTrepuaJia 2
Buosorns kak Hayka. | CoBpeMeHHbIE OTpaciii OHOIOrHYecKUX 3HaHUH. CBsI3b OMOJIOTUH C APYTUMH 2
Oo6man Haykamu: Onoxumus, Onodusuka, Ononuka, renoreorpadus u ap. Posib u Mmecto
XapaKTepUCTHKA O6uosioruu B pOpMHUPOBAHUH COBPEMEHHON HayuYHOW KapTUHBI MUpA. Y POBHU
JKM3HHU opranusanuu kuBoit Mmarepuu. OO0miasi XapakTepUCTHKA KU3HU, CBOWCTBA )KUBBIX
cucteM. XUMHYECKUN COCTAB KIIETOK
Tema 1.2. Conep:xanue yueOHOT0 MaTepuall 2 1
CTpyKTYypHO- Knerounast reopust (T. IlIBann, M. llIneiinen, P. BupxoB). OcHOBHBIE MOJIOKEHUS
¢yHKkuuoHANTBHASA COBPEMEHHOM KJIETOYHOU TEOPUH. Tuner KJICTOYHOU OpraHu3aIuu:
OpPraHu3anus KJIeTOK | IPOKAPUOTUYECKUN U 3yKapuoTHyecKui. OJHOKJIETOYHBIE M MHOI'OKJIETOUHBIE
opranu3mbl. CTpoeHHE MNPOKAPUOTHYECKOW KIETKU. CTpOEHUE 3YKapUOTHYECKOU
kieTku. Heknerounsie popMbl )KU3HU (BUPYCHI, OakTepuodarn)
Tema 1.3. Coaep:xanue yueOHOro MaTepuall 2 1
CTpykTypHO- XpomocomHasi Teopusi T. Moprana. Ctpoenune XpoMocoM. XpOMOCOMHBIN Habop
(pyHknnonaibHbIC KJIETOK, TOMOJIOTUYHBIE K HETOMOJIOTUYHBIE XPOMOCOMBI, TaIUIOWIHBIN U TUTLTONAHBIN
dakTopsl Habop. Hyknennossie kucnotel: [IHK, PHK nHaxoxnaeHnue B KieTke, MX CTpOCHHUE U
HACJIeICTBEHHOCTH ¢byHKuIMU. MaTpuyHble TpOLECCHl B KIETKE: peIuIMKanus, OWocuHTe3 Oerka,
penapanusi. ['eHeTHYecKui KoJ1 M €ro CBOMCTBa
CamocrosiTes1bHas padoTa 00y4arommxcst 2
Pemenue 3a1a4 Ha onpeiereHe NOCAEA0BATENbHOCTH HYKJIEOTHI0B, aMUHOKHUCIIOT B
HOpPME U B CJIy4ae U3MEHEHMS OCIeA0BaTeIbHOCTH HyKiIeoTua0B JIHK
Tema 1.4. Conep:xaHue yueOHOT0 MaTepuaJl 1 2
OO0MeH BellecTB " [TonsTre MeTaboIM3M. ACCUMIIIALINS U JTUCCUMUJIISTINAS — IBE CTOPOHBI METa00JIM3Ma.
NpeBpalieHue Tumnbl oOMeHa BemiecTB: aBTOTPOGHBIN U TeTepOoTPOdHBIHA, a3poOHBINH U aHAIPOOHBII.
JHEPIruM B KJIETKE [Tnactuyeckuii ooMeH. DoToCHHTE3. XEMOCHHTE3
Tema 1.5. Conep:xaHue yueOHOT0 MaTepuaJl 1 1-2

KU3HeHHBIA UK
KJIeTKH. MuTo3.

Knerounslii Uk, ero nepuosbl. MUTO3, €ro CTaiui U MPOUCXOMASIINE MPOLIECCHI.
buosornueckoe 3HaueHue murosza. Meno3 u ero craguu. I[loBegeHue XpomMocom B




Meiio3

Mmeiioze. Kpoccunrosep. buonornueckuii cMbIci Melo3a

Paznen 2. Ctpoenne u pyHKIIUM OPraHU3Ma

Tema 2.1. Ctpoenne
opranusma. ®opmbl

Conep:xanue yueOHOro MaTepuajia
MHOrokiaeTo4YHbIe OpraHu3MBblI. B3auMocBs3b OpraHoB "W CHUCTCMbI OpraHoB B

Pa3MHOKeHHU s MHOTOKJIETOYHOM OpraHu3Mme. ['omeocTa3 opranusma H ero mnojjepskaHue B mporecce

OpPraHu3MoB KU3ZHEACSTEIIbHOCTH.
®opMbl pa3MHOKEHHUSI OpPraHuU3MOB. becmosoe W mosioBoe pa3MHOKEHHE. Buisl
Oecrionoro pasmHokeHus. llomoBoe pa3MHOXKeHHE. ['ameToreHe3 y JKHUBOTHBIX.
Cnepmarorenes v ooreHes3. CTpoeHue MoJoBbIX KIeTOK. OMI0I0TBOPEHHUE.

Tema 2.2. Conep:xaHue yueOHOT0 MaTepuasia

OHnTOrenes pacrenui,
JKUBOTHBIX H

WupuBuayanbHOE  pa3BUTHUE  OpPraHU3MOB. OMOpHUOTeHe3 U ero  CTaJuu.
[TocTamOpuoHansHbI ieproa. CTaauu MOCTIMOPHUOHATIEHOTO PA3BUTHUS Y KUBOTHBIX

Yyea0BeKa u yenoseka. [Ipsamoe u Hempsimoe pa3BuTHe. bHojormueckoe crapeHHUEe W CMEpTh.
OHTOrenes pacTeHui

Tema 2.3. Coaep:xanue yueOHOro Mmarepuajia

3akoHOMepHOCTH OcCHOBHBIC TIOHATHSI T€HETUKU. 3aKOHOMEPHOCTH O0pa3oBaHMs ramer. 3aKoHbI [ .

HacJieI0BaHUs Menzenss (MOHOTMOpUIHOE M TONUTHOpPUIHOE CKpeluBaHue). B3aumoneiicTBue

I'CHOB

CamocrosiTesibHas padoTa 00y4arommxcst

Pemenue 3aa4 Ha OHNpCACIICHUC BCPOATHOCTH BO3HUKHOBCHUSA HACJICACTBCHHBIX
IPU3HAKOB IMPU MOHO-, -, MOJUTHOPUIHOM M aHAIM3UPYIOIIEM CKpPELIMBAHUU,
COCTAaBJICHUC TCHOTUITMYCCKUX CXCM CKPCIIMBAHUA

Tema 2.4. CuenjieHHoe

Conep:xanue yueOHOro MaTepuajia

HacJe0BaHMe 3akoHbl T. Moprana. CuemieHHOe Hacae10BaHNE T€HOB, HAPYILIEHNUE CLETIICHHUS.
NMPU3HAKOB HacnegoBanue npu3HakoB, CHEIJIEHHBIX € MTOJIOM
CamocTrosiTesibHasi padoTa 00y4armmxcs
Pemenue 3aa4 Ha OIPCACIICHUC BCPOATHOCTH BO3HUKHOBCHUA HACJICICTBCHHBIX
MPU3HAKOB NIPU CLEIUICHHOM HAcleJIO0BaHUHU, COCTaBICHHE T'C€HOTUIHUYECKHX CXEM
CKpellMBaHus
Tema 2.5. Coaep:xanue yueOHOro Mmarepuajia
33KOHOMepHOCTI/I N3meHuuBoCTH IMPU3HAKOB. BI/II[I:I N3MCHYUBOCTU: HaCJICACTBCHHAaA u
H3MEHYUBOCTH HEHACJIEACTBEHHAsA. 3aKOH FOMOJIOTHYECKHUX PSAJOB B HACIEICTBEHHON N3MEHYMBOCTH

(H.M. BaBunos). MyranmonHasi Teopusi '3MEHYMBOCTU. Buapl MyTanuii 1 NpUUMHBI
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uXx Bo3HUKHOBeHHUs. Kapuorun yenoBeka. HacnencTBeHHble 3a001€BaHMsl YellOBEKa.
'enHple M XpOMOCOMHBIE OOJIE3HM UelOBeKa. bole3Hm ¢ HacieICTBEHHOH
IIPEIPACIIOI0KEHHOCTBIO. 3HAYEHHE MEIUIMHCKOM T€HETUKH B IIPEIOTBPALICHUHN U
JICUCHUH I'eHETHUECKUX 3a00JIeBaHUN YeJIOBEKa

CamocrosiTes1bHas padoTa 00y4arommxcst 2
Pemienue 3a1a4 Ha onpeieNeHue TUIIA MyTallMK IPU NIepeaye HaclIeJCTBEHHbIX
MIPU3HAKOB, COCTaBJICHUE FEHOTUITUYECKUX CXEM CKpEIIMBaHU
Paznen 3. Teopusi 3BoTIOIHA 6
Tema 3.1. UcTopus Coaeprxanue yyeOHOro MmaTepuaJia
3BOJIIOLINOHHOTO ITepsrie sBomonmonnsle kKoHuenun (K.b. Jlamapk, XK.JI. broddon). 2
YYeHHs. OpomonnonHas teopust Y. JlapsuHa. CHHTETHYECKAsI TEOPUS IBOJIFOLUU U €€
MukposBosonns OCHOBHBIE IT0JIOKEHHUS.
Muxkpososntornus. [lomynsnus kak 3eMeHTapHas €IMHULIA YBOJIOLINH.
I'eneTHueCKUE OCHOBBI HBOJIOIUH. DJIeMEHTapHbIe (PaKTOPHI IBOITIOIHH.
EcrecTBennbIit 0TOOp — Hanpasmstomuii GpaxTop sBomonnn. BumoodbpazoBanue kak
pe3yabTaT MUKPOAIBOIIOLUN
Tema 3.2. Coaep:xanue yueOHOro Mmarepuajia 2
MaxkposBosouus. MaxkpoaBomtorusi. @opMbl 1 OCHOBHBIE HampaBieHUs MakposBotonmu (A.H.
Bo3HukHOBeHUE H Cesepuo). Ilytu noctmxenus 6uonornyeckoro nporpecca. Coxpanenue
pa3BUTHE )KU3HHU HA O6uopa3zHooOpasus Ha 3emie.
3emue I'unoTe3bl ¥ TeoOpuM BO3SHUKHOBEHUS >KU3HU Ha 3emiie. [losBneHne nepBhIX KIETOK U
ux sBomorus. [IpokapuoTs! 1 s3ykapuoThl. [IporcxoxeHrne MHOTOKIIETOYHBIX
opranu3mMoB. Bo3HUKHOBEHHE OCHOBHBIX IIaPCTB SYKapUOT
Tema 3.3. Coaep:xanue yueOHOro marepuajia 2
IIpoucxoxnenne AHTponoiorus — Hayka o yenoBeke. CHCTEeMaTHYeCKOe MOJIOKEHUE YeTTOBeKa.
yeJioBeKa — CX0JICTBO M OTJINYMS YeIOBeKa ¢ KUBOTHBIMU. OCHOBHBIE CTAJAMH aHTPOIIOTEHE3a.
aHTponoreHes DBOIOIUS COBPEMEHHOTO YEJIOBEKA.
YenoBeueckue pachl M UX €IMHCTBO. BpeMs 1 myTu pacceseHus yenoBeKa 1o
ianete. [lpucnoco0IeHHOCTh YeI0BeKa K pa3HbIM YCIOBUSM CPEbl
Paznea 4. JKo0rus 10
Tema 4.1. | Conep:xaHue yueOHOT0o MaTepuasia
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JKoJI0rH4YecKmne
(hakTops! M cpeasl
KH3HH

Cpenpl  oOuTaHus OpraHM3MOB: BOJHAs, HA3E€MHO-BO3/AYyIIHAs, ITOYBEHHAS,
BHYTpHOpraHu3sMeHHas. DU3NKO-XMMHUYECKHE OCOOCHHOCTHM cpell  OOWTaHUs
opraun3MoB. [Ipucnocobnenns opraHu3MOB K KM3HM B Pa3HBIX cpenax. llonsTne
sKosoruueckoro Qaxrtopa. Knaccupukanus skonoruueckux (akropon. IIpasuio
muanmyma 0. JIubuxa. 3akon TonepantHoctu B. [llendopna

Tema 4.2. Ilonyasinus,
coo0mecTBa,
IKOCHCTEMBI

Conep:kanue y4eOHOT0 MaTepuaJia

DKoJjoruueckas XapaKTCPUCTHKA BUAA W TOIYJIIIHH. DKOJIOTHYECKas HUIIIA BHUA.
DKOJIOTHYECKHUE XapaKTepUCTUKH ronyssiiuu. Cool1mecTBa U SKocucTeMbl. brorenos
U ero cTpykrypa. CBs3um Mexay opranmsamMamu B OuouneHosze. CTpyKTypHBIE
KOMITOHEHTBI 3KOCHCTEMBI: MHPOAYLEHThl, KOHCYMEHTHI, peayleHTbl. Kpyroopor
BEIIECTB U MTOTOK SHEPTUU B 3KocucTeMe. Tpodudeckre ypoBHU

CamocrosiTes1bHas padoTa 00y4arommxcst

Tpoduueckne menu u cern. OCHOBHBIE IOKa3aTeNlM HSKOCUCTEMBbI. buomacca u
OPOAYKLMsS. DKOJIOTMYeCKHe NHUpaMMJbl 4duces, Ouomacchl W 3Hepruu. I[IpaBumiio
MUpaMUIbI SHEPTUU.

Tema 4.3. buocdepa -
rjaodajJbHas
IKOJIOTHYecKast
cucreMa

Conep:xanue yueOHOTo MaTepuajia

buocdepa — xxuBas o6onouka 3emun. PazButue npeacrasiennii o bunocdepe B Tpyrax
B.U. Bepnaackoro. Obnactu Ouocdepbl U ee KOMIIOHEHTHL. JKuBOe BeIIEeCTBO
ouocdepsl 1 ero GyHKIIUH.

3aKOHOMEPHOCTH cymiecTBoBaHusi Ouochepsl. OcobeHHocTH Ouochepbl Kak
I00aNbHOM SKOCHCTEeMBI. JlMHaMU4Yeckoe paBHOBecwe B Omocdepe. KpyroBopotsl
BEIIECCTB M OHMOTCOXMMHYECKHE LHKIBL. [J00albHBIE JKOIOTUYECKUE MPOOIIEMBI
COBPEMEHHOCTH

Tema 4.4. Bamanue
AHTPONOreHHbIX
¢daKTopoB Ha
6uocdepy

Conep:xkanue y4eOHOT0 MaTepuaJia

AHTpOIIOTeHHBIE BO3JICHCTBUS HAa Onochepy. 3arps3HeHHs KaK B aHTPOIIOTCHHOTO
BO3JICUCTBUS. AHTPOMOTEHHBIE BO3JeHCTBHs Ha arMmocdepy. BoszmelicTBus Ha
runpocdepy. BospeiictBus Ha nuTochepy. AHTpONOreHHBIE BO3ACUCTBUS Ha
OnoTHueckue CcooOIecTBa. YTIyOJeHHO U3Y4YaloTCs OTXOMAbl, CBSI3aHHBIE C
orpeeneHHoM mpodeccreit/crnenuatbHOCTHIO
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CamocrosiTes1bHas padoTa 00y4arommxcst 3
Ha ocnoBe ¢QenepasibHOTO KIacCH(PHUKAIMOHHOTO KaTallora OTXOJIOB OIpPENesaTh
KJIACC OMACHOCTH OTXOJIOB; arperaTHoe COCTOSIHHE M (U3NYeCcKyro (HopMy OTXOJIOB,
oOpasyronmxcsi Ha paboueM Mecrte / Ha 3Tamax MNPOU3BOJCTBA, CBSA3aHHBIC C
onpeeaeHHON mpodeccruei/cnenuaibHOCThIO
Tema 4.5. Bananue Coaep:xanue yueOHOro MmaTepuaJia 2
coumanbHo- 310poBee U €ro cocraBistome. PakTopbl, MOJOXKUTEIBHO W OTPUIATEIIBHO
3KONIOFMYECKMX BIIMAIOIINE HA OpraHW3M uejoBeka. [IpoOiiemMa TEXHOTEHHBIX BO3JICHCTBUN Ha
¢aKTOpOoB Ha 3JI0pPOBbE YeJIOBEKA (DIIEKTPOMATHUTHBIC MOJIsI, OBITOBASI XUMHUS, H30BITOUHBIC IIIyMBI,
3,0pOBbe YenoBeKa paauanys u T.10.). Afanrtanus opranusma yesnoBeka K (akTopaM OKpy Karollel Cpebl.
[Mpuanmmel  GopMupoBaHHsS 3A0pPOBbE cOeperaroniero moBeneHus. Dusndeckas
aKTUBHOCTb U 3/I0pOBbe. BuoXumMuueckue acrekThl paliOHaIbHOTO MUTAHUS
Pa3nen 5. buosnorus B sku3Hmn 2
Tema 5.1. Coaep:xanue yueOHOro MaTepuaJia
buorexHosiornu B buotexHonorus kak Hayka U mpou3BOACTBO. OCHOBHBIE HAPABJICHUSI COBPEMEHHOM
JKM3HH KaK10T0 onorexHonorun. Meroabl OuoTexHONOrHH. OOBEKTHI OHOTEXHOJOTHH. OTHKA 2
OMOTEXHOJIOTMYECKUX M FeHEeTHYECKUX dKcrepuMeHToB. [IpaBuiia moucka u aHanusa
OMOdKOJIOTHYECKOW MH(POPMALUU U3 PA3TUYHBIX UCTOYHUKOB (HayuHass M y4eOHO-
HayuHas JIMUTepaTypa, CpeJICTBAa MaccoBoil HH(popMmalu, cetb MIHTepHeT u apyrue)
JAudpepeHupoBaHHbIN 3a4eT 2
Bcero: ol
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IIpumepHbie TeMbl pepepaToB (CO00IIEHMI),
HHAMBUIYAJIbHbBIX IPOCKTOB

— Knerounas Teopus ctpoenus opranu3sMoB. Mictopus u coBpemMeHHoe
COCTOSIHUE.

— Hacnenctennast undopmanys u nepeiaya ee U3 MOKOJIEHUS B TOKOJICHHE.

— JlpamMatudeckue CTpaHUIbl B UICTOPUU PA3BUTHS T€HETHUKH.

— Ycnexu COBpEMEHHOM F€HETUKU B MEULIUHE U 31PaBOOXPAHEHUH.

— Hcropus pazButus 3BOMOIMOHHBIX uaen 1o Y. JlapsuHa.

— «Cucrema npuposas» K. JInnHes u ee 3HaUCHUE J151 Pa3BUTHS OMOJIOTHH.

— CoBpeMEHHBIE NPEICTABICHUS O MEXaHU3MaX U 3aKOHOMEPHOCTSIX
ABOJIIOLIUH.

- COBpeMeHHBIe MMPCACTABJICHUA O 3apOKACHUMN KU3HU. PaCCMOTpeHI/Ie u
OICHKA PAa3JINYHbIX I'MIIOTC3 IIPOUCXOKACHUA

— CoBpeMeHHBIN 3Taln pa3BUTHA YeJIOBEYECTBA. UeI0BEYECKUE PACHI.
OmnacHocTb pacu3ma.

— BosaenicTeue yenoBeka Ha IPUPOAY HA PAJIUYHBIX dTANAX Pa3BUTHS
YeJI0BEYECKOro O0IIEeCTBA.

— BumstHue okpyskaroreit cpesl U ee 3arpsi3HeHUs Ha Pa3BUTHE OPTaHU3MOB.

— Bumstaue xypenusi, ynoTpeOiaeHus aIKoroisi U HAPKOTUKOB POJUTEIISIMU Ha
AMOPHOHATILHOE Pa3BUTHE peOeHKA.

— Bwutamunsl, pepMeHTHI, TOPMOHBI ¥ X POJIb B Opranusme. Hapymenus npu
WX HEIOCTATKE U U30BITKE.

— [lpuuunbl U rpaHuIbl yCTOWYUBOCTH OHOC(hEpHI K BO3IEHCTBHUIO
NesITeJILHOCTH JIIOACH.

— bBuoneHo3b! (3KOCHCTEMBI) Pa3HOTO YPOBHS U UX COMOJTYMHEHHOCTh B
ri1o0anbHOM dKOcUcTeMe — Ouocdepe.
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2.3 XapaKkTepuCTHKA OCHOBHBIX BH/JI0B Y4e0HOI 1eSiTeJIbHOCTH 00y4aroInXCcs

Coaepxanue o0yyeHHs

XapaKkTepucTHKA OCHOBHBIX BH/IOB J1eITeIbHOCTH
o0yuawuierocst

Pa3gen 1. Kiierka — cTpyKTYPHO-(pYHKIHOHAIbHASA €IUHUIA )KUBOT0

Tema 1.1.

buoJsorus kak Hayka. Oomast
XapaKTePUCTUKA KU3HU

O3HakOMJICHHE C OHOJIOTUYECKUMHU CHCTEMaMHU Pa3HOTO
YPOBHSL: KJIETKOM, OPTraHUu3MOM, MOMYJISIIUEH,
HKOCHUCTEMOH, O6rocdepoii. OnpeneneHue posu OUOIOTHH B
(GOpMHUPOBaHMHM  COBPEMEHHOW  €CTECTBEHHO-HAyYHOMH
KapTUHBI MUpA U TPAKTUYECKOW JAESITeTbHOCTU JIIOJICH.
OOyuenue coOIONCHUIO TIPABWII TOBEICHUS B TPHUPOJIEC,
Oepe)XKHOMY OTHOIICHHIO K OWOJOrHYecKUM OOBEeKTaM
(pacTeHMsIM ¥ )KUBOTHBIM M MX COOOIIIECTBAM) U UX OXpaHe

Tema 1.2.
CtpyKTypHO-
(pyHkuuoHanbHaA
OpraHM3anus KJIeTOK

YMeHue npoBOAUTh CPAaBHEHUE XMMUUYECKON OpraHu3aluu
JKUBBIX U HCKUBBIX O6’beKTOB. HonyquHe MNpCACTaBJIICHUA
0 pOJIM OPraHNYECKUX U HEOPTraHUYECKUX BEIIECTB B KJIETKE

Tema 1.3. CTpyKTYypHO-
(pyHkuHOHANBHBIE (PAKTOPBI

HaGmionenne KJIETOK pacTeHU W KUBOTHBIX  TIOJ
MHKPOCKOIIOM Ha TOTOBBIX MHKpOIpenaparax, HxX

HACJIeICTBEHHOCTH onucanue. [IpurorosneHue u onucaHne MUKpONpeENapaToB
KJIETOK pacTeHHnil. CpaBHEHHUE CTPOEHHS KJIETOK pPACTEHUU
U KMBOTHBIX 110 TOTOBBIM MUKpOIIpenaparam

Tema 1.4. YMeHHe CTpPOUTh CXEMbl SHEPreTM4eckoro ooOMmeHa u

O0MeH BelIecTB "
npeBpaiieHue YHEPruu B
KJIeTKe

OomocuHTe3a Oenka. [lomyuenue mpeAcTaBiIeHUS O
MPOCTPAHCTBEHHOW CTpyKType Oenka, moinekyn JAHK u
PHK

Tema 1.5. 7 Ku3HeHHBIH TUKJI
KJeTKH. Muto3. Meiio3

O3HakomJIeHME €  KJIETOYHOW  TEOpUEeH  CTPOCHUS
OpraHu3MoOB. YMeHue CaMOCTOATCIIBHO HUCKaTh
JI0Ka3aTeNbCTBA TOTO, YTO KJIETKAa — BJIEMEHTapHas KuBas
cUCTeéMa W OCHOBHAs CTPYKTYPHO-(QYHKUIMOHAIbHAs
€IMHUIIA BCEX KUBBIX OPraHU3MOB

Pa3znea 2.

Crtpoenue u pyHKUMM OpraHnu3mMa

Tema 2.1. CTpoenne
opranusma. @opmpl
Pa3MHOKeHHUs OPraHNU3MOB

OBiaieHNEe 3HAHUAMHU O Pa3MHOKEHHHU KaK O BayKHEUIIEM
CBOWCTBE UBBIX OPraHU3MOB. YMEHHE CaMOCTOSITEIBHO
HAXOAUTh OTJIMYMS MHUTO3a OT MeEHo3a, Oompeaess
SBOJIIOLMOHHYIO POJIb TUX BUJIOB JEICHUS KJIETKU

Tema 2.2.

OHTOreHe3 pacreHui,
KUBOTHBIX U YeJI0BeKa

O3HakOMJIEHHE C OCHOBHBIMHM CTaJUsIMH OHTOreHe3a Ha
NpuUMEpPC pasBUTUA ITO3BOHOYHBIX JKHWBOTHBIX. YmMmenne
XapaKkTepu30BaTh CTAIUU MOCTAMOPHOHAIBLHOTO Pa3BUTHUS
Ha npumepe uyenoBeka. O3HAKOMIIEHHE C MPUYMHAMU
HAapyUIEHU B Pa3BUTUM OpraHu3MoB. Pa3BuTue ymeHus
MPaBUILHO dbopMupoBaTh JIOKa3aTelIbHYI0 6azy
HBOJIFOLIMOHHOTO Pa3BUTHS KUBOTHOTO MHUpa

Tema 2.3. 3akoHOMepHOCTH
HacJ1eI0BaHUs

Tema 2.4. Cuenjientoe
HacJieJ0BaHHe MPU3HAKOB

BrisiBneHne un onucaHue NPU3HAKOB CXOJCTBA 3apOJbIIIEH
YCJIOBCKA U I[pyFI/IX IIO3BOHOYHAIX KAaK OJO0Ka3aTcJIbCTBA UX
ABOJTIOIIMOHHOTO pojcTBa. [lomydeHue mpeacTaBiIeHUS O
ITOCJICACTBUAX BIIMSAHUA AJIKOI'OJI4, HHMKOTHHA,
HapKOTUYECKUX BEIIECTB, 3arPsS3HEHUS CPEbl HA PA3BUTHE
U PENpOayKTUBHOE 3/I0POBbE YEIOBEKA
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Tema 2.5. 3akoHOMepHOCTH
U3MEHYMBOCTH

O3HakoMJIeHHE C HACJEACTBEHHON W HEHACIEICTBEHHOM
M3MEHYUBOCTHIO U €€ OMOJIOTMYECKOM POJIBbIO B ABOJIOLIUU
xuBoro wmwupa. IlomyueHue mnpeacTaBieHUs O CBS3U
TE€HETUKH u MEJIULIMHBI. O3HakomieHne c
HACJIEJICTBEHHBIMU OOJIE3HSIMH Y€JIOBEKA, MX MPUYUHAMU U
npopuiaakTukon. V3ydeHwe  BIUSHUS ~ QJIKOTOJIM3MA,
HapKOMaHHUM, KypeHHsl Ha  HacJIeACTBEHHOCTb  Ha
BHUICOMAaTEPHUAJIE. AHanus (beHOTHITIYECKOH
W3MEHUYMBOCTU. BBISIBIEHHE MYTareHOB B OKpY’KaroLIeH
Cpelle U KOCBEHHasl OIIEHKA BO3MOXXHOT'O HMX BIUSHHUS HA
OpraHu3M

Paznen 3. Teopusi 3BoTIOIHA

Tema 3.1. UcTopust
3BOJIIOHMOHHOT0 YYeHHS.
Muxkpo3Boarouns

N3yuenne  Hacienuss — 4YenoBedYeCcTBA HAa  MPUMeEpeE
3HAKOMCTBA C UCTOPHEN pa3BUTH IBOJIIOLMOHHBIX Hiel K.
Jlunnes, XK. b. Jlamapka Y. [lapBuna. OueHrBaHue poiu
HBOJIIOIMOHHOTO y4eHUS B (POPMHUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAayYHOH  KapTUHBI  MUpa. PazButue
CIOCOOHOCTH SICHO M TOYHO H3JlaraTh CBOU MBICIIH,
Joru4eckl  OOOCHOBBIBATH  CBOIO  TOYKY  3pEHMS,
BOCIIPUHMMATh M aHAJIM3HPOBATh MHEHHs COOECEIHUKOB,
IIPU3HABasl IPaBO APYroro 4ejIoBeKa Ha NHOE MHEHUE

Tema 3.2. Makpo3BoJionusi.
Bo3HuKHOBeHUE M pa3BUTHE
“KM3HH Ha 3emJie

O3HakoMJIEeHHE C KOHIENIUEH BUIA, €€ KPUTECPHUIMH,
mo00p MPUMEPOB TOTO, YTO MOMYJSALUS — CTPYKTypHas
elMHuIla BuAa W 9OBomouud. O3HaKOMIIEHHE  C
JBUKYUTUMUCS CUJIAMH SBOJIIOINH U €€ J0Ka3aTeIbCTBAMHU.
YcBoeHHE TOro, 4YTO OCHOBHBIMH  HAalpaBJICHUSMH
HBOJIIOIIMOHHOTO TIporpecca SIBISIOTCA OUMOJIOTMYECKUI
nporpecc U OMOJIOTUYECKUN perpecc. YMeHHe OTCTauBaTh
MHEHHE, O COXpPaHEHHWHU OHMOJOTUYECKOTO0 MHOTO000pa3us
KaK OCHOBE YCTOMYUBOCTH OHOC(HEPHI U MPOTPECCUBHOTO €€
pa3BUTHA. Y MEHHE BBISBISATH MPUIHHBI BBIMUPAHHSI BHJIOB

Tema 3.3. IIpoucxoxaenue
YeJI0BeKa — AaHTPONOreHe3

AHanu3 U OLIEHKA Pa3ju4HbIX TMIOTE3 O MPOUCXOKICHUU
yenoBeka. Pa3zBuTue yMeHUs CTPOUTH TOKa3aTeNbHYIO 0a3y
10 CPAaBHUTEJIBHON XapAaKTEPUCTUKE YEIOBEKA U IPUMATOB,
J0Ka3bplBasi UX POJACTBO. BrIsABIIEHHE 3TanoB 3BOJIOLUU
YeJIOBEKa

Paznea 4. JKoJ0rus

Tema 4.1. Dxosi0ornueckue
(paxkTOpBI U Cpeabl KUZHU

Tema 4.2. Ilonyasiuus,
CO00IIIECTBA, DKOCHCTEMbI

N3yyenne skonornyeckux (akToOpoB M UX BIUSHUS Ha
OpraHu3Mbl. 3HAKOMCTBO C 3KOJIOTUYECKUMHU CHUCTEMaMH,
WX BUJIOBOM M MPOCTPAHCTBEHHOW CTPYKTypamH. Y MEHHUE
OOBSICHSITh MPUYMHBI YCTOWYUBOCTH M CMEHBI DKOCHCTEM.
O3HakOMJICHHE C MEXBUIOBBIMU B3aUMOOTHOLICHHUSIMH B
HKOCUCTEME: KOHKYPEHIIHEH, CUMOMO30M, XUIITHUYECTBOM,
MapasuTU3MOM. Ymenue CTPOUTh SAPYCHOCTh
pacTHTENHLHOTO COOOIIeCTBa, MUIIEBBIC I[EMU U CETH B
OuoleHO03e, a TAaK)Ke SKOJOTMYECKHE MUpaMHIbl. 3HaHUE
OTIUYHUTETHHBIX MPU3HAKOB UCKYCCTBEHHBIX COOOIIECTB —
arposkocucTeMbl M ypboskocuctembl.  Omnucanue
AQHTPOIIOT€HHBIX M3MEHEHHUI B €CTECTBEHHBIX MPUPOIHBIX
nauamadTax cBoeil MecTHOCTH. CpaBHUTEIBHOE ONUCAHHE
OJIHOM M3 €CTECTBEHHBIX MPHUPOJHBIX CUCTEM (HAmpuUmep,
JIeca) W KaKOW-HUOYAb arpodKOCHUCTEMBI (HAmpHUMep,
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nimeHnyHoro nosst). CocraBieHne cXeM Nepeiaun BEeecTB
Y SHEPTUU 10 LETsIM MUTAaHUS B IPUPOTHOM SKOCHUCTEME U
arpoleHose

Tema 4.3. buocdepa -
IJ100aJLHAS DKOJIOrHYecKas
cHuCcTeMa

Osznakomienue ¢ yaenuem B. W. Bepranckoro o 6uochepe
Kak o Tio0anbHOM sKocrucTeMe. Hamndue npencraBiieHust o
CXeMe PKOCHCTEeMbI Ha mpuMmepe Oomochepsl, KPyroBopoTe
BEIIIECTB M NPEBpAIICHUH dHEPruu B Ouocdepe. YMmeHue
JI0Ka3bIBaTh POJIb KUBBIX OPraHU3MOB B Ouocdepe Ha
KOHKPETHBIX IpUMeEpax

Tema 4.4. Bausinne
AHTPONOTreHHbIX (PAKTOPOB HA

ouocepy

Tema 4.5. Bausiane
COLIMATbHO-IKOJIOTHYECKHX
(paxkTOopoB Ha 310pOBbE
YeJI0BeKa

Haxoxnenue cBs3u U3MEHEHUs B  Ouocdepe ¢
MOCIIEACTBUSIMH JAESITEIbHOCTH YeJIOBEKa B OKpY’Karolen
cpene. Ymenue OTIpeNeNsTh BO3/ICHCTBHE
MIPOM3BOJICTBEHHON JEATEIbHOCTH Ha OKPY KAIOLIYIO Cpeay
B obnactu cBoeil Oyaymieir npodeccuu. O3HAKOMIICHHUE C
rI100aTbHBIMU HKOJIOTUYECKUMHU TMpoOJIeMaMl U yMEHHeE
OIIpeNIeNIATh MYTH UX petieHus. OnucaHue 1 MpakTHIECKoe
CO3/IaHH€ MCKYCCTBEHHOH HKOCHCTEMbI (ITPECHOBOJHOTO
aKBapuyma). Pemenue IKOJIOTHUECKUX 3ajad.
JleMoHCTpUpOBaHUE YMEHUS MMOCTAaHOBKH nesnen
NesTeIbHOCTH, TUTAHUPOBAHMS COOCTBEHHON IESATEIHLHOCTH
JUIS  JOCTHIKEHMsI TIOCTaBJICHHBIX LIeJiel, MpeaBHIeHUs
BO3MOJKHBIX pE€3YyJbTaTOB 3TUX [EHUCTBHM, OpPraHHU3aLUU
CAMOKOHTPOJISI M OLEHKH TMOJYYEHHBIX pE3yJIbTaTOB.
OOyuenne COONIOACHHUIO MPABWI TMOBEACHUS B MPHPOJIE,
Oepe)KHOMY OTHOIICHUIO K OMOJIOTHYECKUM 00BEKTaM
(pacTeHusiM, )KUBOTHBIM M UX COOOIIIECTBAM) U UX OXPaHE

Paznen 5. Buosiorus B Jxu3sHu

Tema 5.1. BuorexHoJioruu B
JKU3HU KAKIOr0

O3HakomieHWe C€  IOpUMEpPaMH  HUCIIOJIb30BAaHHUS B
XO3MCTBEHHOMN IETENbHOCTH 1§78
MOP(GOPYHKIIMOHATBHBIX YE€PT OpraHU3AIMH PACTEHUU W
KUBOTHBIX TPU CO3/IaHUU COBEPIICHHBIX TEXHUYECKUX
CUCTEM U YCTPOMCTB I10 aHAJIOTUU C )KUBBIMU CUCTEMaMHU.
3HAKOMCTBO ¢ TpyO4YaThIMH CTPYKTypaMH B IKHUBOH
pUpoe M TEXHUKE, APOAUHAMUYECKUMU U
TUAPOAUHAMUYECKUMH YCTPOMCTBAMHU B KUBOW IIPUPOAE U
TEXHUKE. Y MEHHE CTPOUTh MOJIENIH CKIAA4aTON CTPYKTYPHI,
WCIIOJIb3YEMBIE B CTPOUTEIIHCTBE
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3. YCJIOBUS PEAJIM3ALIMU YUYEBHOM JUCIUIIJIUHBI

3.1. Tpe6oBaHMSI K MUHUMAJBLHOMY MaTEePUAJIBLHO-TEXHUYECKOMY
o0ecnmevYeHuIo

Kabunet OGuonorun wim gsabopaTopus.
O6opynoBanue yueOHOTO KaOUHETA:
— KOMIUIEKTHI CIIeUaTU3UPOBaHHON yueOHO! MebenH,
— JIOCKa KJIaccHasl,
— TIPOEKTOp,
— 3KpaH,
— HArJSIIHBIE TOCOOus,
— TEeXHUYecKas TOKyMECHTaIIUs,
— KOMIBIOTEp C YCTAHOBJICHHBIM JIMIIEH3MOHHBIM TPOTPAMMHBIM
o0ecreueHueM:
OC Windows, MS Office, cnpaBOYHO-TIOMCKOBOH  CHCTEMOK
«Koncynprantllnrocy, ¢ BbIXxogoM B ceThb «MHTepHET» W JOCTYNOM B
AIIEKTPOHHYIO0 HHPOPMAITMOHHO-00Pa30BaTEIHLHYIO CPEIY.

3.2. UudopmanmonHoe odecneyenne o0ydeHust
Ilepeyenb y4yeOHBIX M3AaHMI, JONMOJHUTEIBHON JIMTEPaTyphl,
HNHuTepHer-pecypcoB
OcHoBHas quTEparypa:

1.ITaceunuk B.B. buonorus. 10 kinacc. ba3zossiii yposens. / B.B. [laceunux,
A.A. Kamenckuii, A.M. PyOuos. - Mocksa : [Ipocsemenue, 2023. - 223 c. - ISBN 978-

5-09-101672-7. - URL: https://ibooks.ru/bookshelf/390605/reading

2.ITaceynuk B.B. buonorus. 11 knacc. ba3ossiit yposens. / B.B. Ilaceunuk,
A.A. Kamenckuii, A.M. PyO1ioB. - Mocksa : [Ipocsemienune, 2023. - 272 c. - ISBN 978-

5-09-101673-4. - URL: https://ibooks.ru/bookshelf/390613/reading

JlonoJIHUTeIbHAS JIUTEepaTypa:

1. Buosorus : y4eOHUK W TPAKTUKYM JJisi CPEAHETO MPOQECCHOHAIBHOTO
obpazoBanusi / B. H. Speirun [u np.] ; nox penakuueii B. H. Speiruna. — 2-¢
ma. — MockBa : MspareasctBo IOpabit, 2023. — 378 c¢. —
(ITlpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-09603-3. — Tekcr :
anekTpoHHbI //  OOpasoBarenpHas ruiatgpopma  FOpaiit  [caiit]. —
URL.: https://urait.ru/bcode/511618

2. O6yxoB, /I. K. buonorus: kieTku u TKaHH : ydyeOHOe mocoOue s
CpeIHEro po(hecCHOHaTBLHOTO obpaszoBanust / J1. K. OGyxo0B,
B. H. KupunenkoBa. — 3-¢ uzj., nepepad. u npon. — Mocksa : M3naTenbcTBo
FOpaiit, 2023. — 358 c¢. — (ITpodeccuonansuoe oopazopanue). — ISBN 978-5-
534-07499-4. — Texkct : anextponnsiii / ObpazoBarenbhas miatdopma KOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/516336
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3. Jlanuukas, T. B. buonorus. Tecthl : yuyeOHOE mocoOue A CpeaHEro
npodeccuoHanbHoro obpaszoanuss / T. B. Jlanumkas. — Mocksa
N3narensctBo FOpaiit, 2023. — 40 ¢. — (ITpodeccuonanbroe oOpazoBaHue). —
ISBN 978-5-534-14157-3. — Tekcr . aaekrponnbiii // OOpa3oBareibHas
wiatdopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/519715

4. JleonoBa, . b. OcHOBBI MUKpPOOMOJIOTUU : YYEOHUK U MPAKTUKYM IJIs
cpennero mpodeccuonanbHoro odpaszoBanust / M. b. JleonoBa. — Mocksa :
M3marensctBo  FOpaiit, 2023. — 298 c¢. — (IIpodeccuonanpHoe
obpazoBanue). — ISBN 978-5-534-05352-4. — TekcT : 31neKTpoHHBIA //
O6pazoBarenbHast miatdopma FOpaiit [caliT]. —
URL: https://urait.ru/bcode/514702

HNuTepHer-pecypcsl

1. https://sbio.info/  (Bcs 6uonorus. CoBpeMeHHass OMOJIOTHS, CTAThH,
HOBOCTHU, OMOIMOTEKA).

2. https://biology.ru/ (buomorust B OTKpbiTOM KOJUIemke. CalT COMEPIKUT
JICKTPOHHBIN yueOHHK 110 Omooruu, On-line tectsr).

3. https://web.archive.org/web/20170712022538/http://www.informika.ru/
(OnexTpoHHBIN Yy4eOHUK, OOJIBIION CIIMCOK HHTEPHET-PECYPCOB).

4. https://sh-botovskaya-r19.gosweb.gosuslugi.ru/informatsionno-
obrazovatelnye-resursy/ (bnonormueckas KapTHUHA MUpa. Paznen
KOMITBIOTEPHOTO yueOHUKa, pa3paboTaHHOTO B MOCKOBCKOM TOCYIapCTBEHHOM
OTKPBITOM YHUBEPCUTETE).

5. https://kozlenkoa.narod.ru/ (JIyis Tex, KTO YYUTCS CaM U YUUT APYTHUX; OUHO
Y JIUCTAHIIMOHHO, OMOJIOTUN, XUMHUH, IPYTHUM MPEAMETAM).
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4. KOHTPO.JIb 1 OIEHKA PE3YJIbTATOB OCBOEHH
YYEBHOU JUCIIUITJIMHbI

KonTpoas u omeHka

pe3yJabTaToOB

OCBOCHUA JUCHHITIIMHBI

OCYLIECTBJISIETCS MPEToAaBaTeIeM B MPOLIECCe MPOBEICHUS 3aHITHH, TEKYLIEro

U TPOMEXKYTOYHOTO KOHTPOJI,
VHJIUBUIYAJIbHBIC 3aaHNUs, TIPOEKTHI.

a TakKXKXE BbIIIOJIHCHUA O6yqa}OHII/IMI/IC$[

Pe3yabTarsl 00yyeHus
(IMYHOCTHBIE, MPEeAMETHbIE, MeTANIPeIMEeTHbIE)

®opMbI M METO/IbI KOHTPOJIS 1
OIICHKH Pe3yJbTATOB 00y4YeHUs

JUYHOCMHDBIX!
cOpMHPOBAHHOCTE YyBCTBA TOPJIOCTH M YBAKEHMS K | — WHIMBHIAYaIbHBINA U / WA
HCTOPHH u JOCTHIKEHHUSIM OTEYECTBEHHOH | IPYIIOBOM YCTHBIN OMPOC

OMOJIOTMYECKOW HAyKH; MPEJCTABICHUS O IICJIOCTHOMN
€CTECTBEHHOHAY4YHOU KapTUHE MUPA;

— TIpOBEpKa
IIOCTAaBJICHHBIX 3a/1a4.

BBITIOJTHCHU S

NOHMMAaHHE B3aMMOCBS3HM U B3aMMO3aBUCUMOCTHU
€CTECTBEHHBIX HayK, UX BIUSHUS Ha OKPY>KAIOLIYIO
Cpeny, 5KOHOMHUYECKYIO, TEXHOJIOTUUYECKYO,
COLIMATIbHYIO U 3TUYECKYIO C(hephl AesITeNbHOCTH
YEJI0BEKA;

—WHIMBHUIyaTbHBIN ¥ / WK TPYIIIOBOM
YCTHBIN OIPOC

— HHJUBUAYaJIbHAs WU TPYIIIOBAs
pabota (mpeacTaBieHUE BHIIOTHEHHOTO
3aJIaHus).

CITOCOOHOCTh HCIIOJB30BaTh 3HAHUS O COBpeMeHHOﬁ

€CTECTBEHHO-HAYyYHOH KapTuHE MHpa B
o0pa3oBaTenbHON u npodeccuoHaNbHOM
JEATENIFHOCTH; ~ BO3MOXKHOCTH  HMH(OPMAI[MIOHHOM

cpensl sl 00ecreYeHus MPOTyKTUBHOTO
caM000pa30BaHMs;

—WHAWBHUIYaJIbHBIN U / WK TPYIIIOBOM
YCTHBIN OIIPOC

—HWHJUBUyalbHas WIH

rpymmoBast  pabora  (mpeacraBlieHHE
BBITIOJTHEHHOT'O 33 [aHMsI)

CIIOCOOHOCTH K

BJIAJICHUE KYJBTYpOW MBIIUICHUS, —  WHIUBHUAYAJbHBIN u / 201
00001IeHNIO, aHAJIN3y, BOCHPHUATHIO WH(pOpManuu B TPYIIOBOM YCTHBINA OMPOC
00JIacTH €CTECTBEHHBIX HAayK, NOCTAHOBKE WLENU M | — {HAMBHAyalbHAs WU
BBIOOPY MyTEH €€ MOCTHWKEHHs B NPOQECCHOHANBHOM | rpynmoBas pabota  (IIpejcTaBlICHHE
chepe; BBITIOJTHEHHOTO 3aJIaHMUS])
CITOCOOHOCTh PYKOBOJCTBOBAThCS B CBOEH | — uWHAMBUAyadbHBIA ©W [ Wil
JESITEIIbHOCTH COBPEMEHHBIMH MPUHIIUITAMUA TPYIIIIOBON YCTHBINA OTIPOC
TOJICPAaHTHOCTH, auaiora nu COTPYAHHUYCCTBA, | — HHAWBUAYAJILHAS WU
TOTOBHOCTB K B3aMMOJICHCTBUIO € KOJIIETaMH, paboTe B | rpynmoBas  pabota  (TpescTaBleHHE
KOJUJIEKTHBE; BBITIOJTHEHHOT'O 33 IaHMsI)
TOTOBHOCTb HCIIOJb30BATh OCHOBHBIE METOJbI 3AIUUTHl | — WHAMBHAyaIbHBIA u [  win
OT BO3MOJKHBIX IIOCII€ACTBUN aBapuil, KaTtacTpod, IPyIIIOBOX YCTHBIM OIIPOC
CTHUXHUUHBIX O€ICTBHII; — UHOUBHUAYAJIbHAS WU
rpynmnoBas pabora  (TpeAcTaBlieHHE
BBINIOJTHEHHOT'O 3aJIaHMs])
obnajaHue HaBbIKaMHM 0€301aCHOM PabOTHI BO BPEMd | — WHIWBHIAYaIbHBIN H / WA
MPOEKTHO-UCCIIEIOBATENBCKOW M IKCIEPUMEHTATHHON TPYIIIIOBON YCTHBINA OTIPOC
NEATENbHOCTH, TIPU  MCIOJNL30BAHMU JIaDOPATOPHOIO | —  MHAMBHIyalbHAs MM
000pynOBaHU; rpynmnoBas pabora (TpencTaBlieHHE
BBITIOJTHEHHOT'O 3a]IaHMs])
CIIOCOOHOCTB UCIIOJIb30BATh IPUOOPETEHHBIE 3HAHUA U | — WHAMBUAYaJIbHBIM ® /|  wm

YyMEHMS B TIPAKTUYECKOW  JEATENBHOCTH U
MIOBCEHEBHOM JKU3HU [UI COOJIIOJICHHS MEp

IPYIIIOBOM YCTHBIN OIIPOC
— UHAMBHUIYyaJIbHAS WIH
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npoUIAKTUKA OTpaBI€HUHN, BUPYCHBIX U JIPYrHX
3a00JIeBaHNM, CTPECCOB, BPEHBIX IPUBbIUEK (KYpEHUS,
QJIKOTOJIN3Ma, HApKOMAaHUM); MpPaBHJI TOBEICHHUS B
MIPUPOJHOM CpeliE;

rpymnmnoBasi  paboTta (IpeacTaBieHHUE
BBIITOJIHEHHOT'O 3a/1aHUs)

TOTOBHOCTB K OKa3aHHMIO IEPBOM IIOMOILM IIPY TPABMAX, | — WHIUBHIYaIbHBIN u / WIA
MPOCTYAHBIX M JPYTuX 3a00J€BaHUAX, OTPABICHUSIX TPYIIOBOM YCTHBINA OMPOC
MULIEBBIMU TPOIyKTAMU; — HWHJIUBHAYyaJIbHas WA
rpynmnoBas pabora  (TpeAcTaBlieHHE
BBITIOJITHCHHOTO 33 TaHHS)
Memanpeomemmubix.
OCO3HaHHE COITHAJILHOM 3HAYMMOCTH CBOEH | —MHAMBUIYAIBHBIN OMPOC
npogeccun/cnenuanbHOCTU, 001afgaHie MOTUBALUMEN K | — IpoBepKa BBITIOJTHEHUS
OCYIIECTBICHUIO MPOGECCHOHATHHOM JIEATETLHOCTH; IMOCTaBJICHHBIX 3aJ1a9
IIOBBIIICHUE MHTEUIEKTYalbHOIO YPOBHSA B IPOLIECCE | —MHIMBHIYaTbHBIA YCTHBIN OMPOC
U3YYCHHUS] OWOJIOTUYECKUX SIBICHHUM; BBIJAIOMINXCS | — npoBepKa BBITTOJTHEHUS
,I[OCTI/I}KGHI/Iﬁ 6I/IOJ'IOFI/II/I, BOLIICOIIINX B | mocTaBJICHHBIX 3a1a4
00I1e9eI0BEUECKYI0 KYJBTYPY; CJIOJKHBIX u
MPOTUBOPEUYUBBIX IMYTEH Pa3BUTHUS COBPEMEHHBIX

Hay4HBIX B3IJIS10B, UJIEH, TEOPUI, KOHUEIILINMI, TUIIOTES
(O CYIIHOCTH M TIPOMCXOXKJICHHUH YKU3HH, YCIIOBEKA) B

X04e paGOTBI C Pa3siInIHbIMU UCTOYHHKaAMHU
nHpopmanuu;
CIOCOOHOCTh OpPraHU30BbIBATD COTPYIHUYECTBO | — HMHAMBHUAYAJIbHBIA YCTHBINA OIPOC

€IMHOMBIIIJICHHUKOB, B TOM YHCJIC C UCITOJIb30BaHUEM
COBPCMCHHBIX HH(bOpMaL[HOHHO-KOMMYHI/IKaLII/IOHHBIX
TEXHOJIOTHIi;

-IIPpOBCPKaA BBIITOJTHCHUA IMTOCTABJICHHBIX
3aaa4d

CIIOCOOHOCTh TOHHMMATh MPUHIMUIIBI YCTOWYUBOCTU U
MPOIYKTUBHOCTH KUBOM MPUPOABI, MYyTH €€ U3MEHEHHUS
noJt BIIMSTHUEM AHTPOTIOTECHHBIX (bakTopoB,
CIOCOOHOCTh K CHUCTEMHOMY aHaJM3y TJI00abHBIX
9KOJIOTMYECKUX  MpOoOJeM, BOIPOCOB  COCTOSIHUSA
OKpY’Karolllel Cpesibl U pallMOHAIBHOIO HCIIOJIb30BAHMUS
IIPUPOJIHBIX PECYPCOB

—  HWHIUBHUAYAJIbHBIA YCTHBINA OIPOC
—MPOBEPKA BBIOJTHECHUS
IIOCTaBJICHHBIX 3a/1a4

yMeHHE 00OCHOBBIBATh MECTO W POJIb OMOJIOTHYECKUX
3HaHUM B NPAKTHYECKOM JIEATENBHOCTU JIIOAEH,
Pa3BUTHH COBPEMEHHBIX TEXHOJOTHH; OMNPEHesiTh
JKUBbIE OOBEKTHI B MPHUPOJIEC; MPOBOAUTH HAOTIOACHUS
3a DKOCUCTEMaMH C IICIBI0 UX OIMMCAHUS U BBISIBJICHUS
€CTECTBCHHBIX W  AQHTPONOICHHBIX  W3MEHEHUU;
HaxOJIUTh W aHAJIU3UPOBATh WH(POPMAIUIO O >KUBBIX
00BbeKTaX;

— HHJIUBHUJAYaJbHBIA YCTHBIN OIPOC
—IIPOBEPKA BBINIOJTHCHUS
IIOCTaBJICHHBIX 3a/1a4

CIOCOOHOCTh MIPUMEHSTH OMOIOTUYeCKHe u
SKOJIOTUYECKHE 3HAHWs [UIs aHalIW3a MPHUKIATHBIX
po0JIeM XO3SIICTBEHHOH JIeATEIHbHOCTH;

—  WHIUBHUAYAJIbHBIA YCTHBIA OMPOC
—IIPOBEPKA BHIMOTHEHUS
MOCTaBJICHHBIX 3a/1a4

CIOCOOHOCTh K  CaMOCTOSITEJIbHOMY — IPOBEICHHIO

HCCHGHOBaHHﬁ, IMOCTaHOBKEC €CTCCTBCHHO-HAYYHOT'O
SKCICPUMCHTA, HCIIOJb30BAHUTIO HHq)OpMaLII/IOHHBIX
TEXHOJIOTHI1 JUIA peicHuA HAay4YHBIX n

po(heCcCHOHANBHBIX 3a7a4;

—  HWHIUBHUAYAJIbHBIA YCTHBINA OIPOC
—MPOBEPKA BBIMOTHECHUS
IIOCTaBJICHHBIX 3a/1a4
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CHOCOOHOCTH K  OIIEHKE DOTUYECKUX  aCIEKTOB
HEKOTOPBIX MCCIIEIOBAHUI B 00JaCTH OMOTEXHOJIOTHH
(KJIOHUPOBaHUE, HCKYCCTBEHHOE OTUIO0TBOPEHHUE);

—  WHIUBHUAYAJIbHBIA YCTHBINA OMPOC
—IIPOBEPKA BHITOJTHEHUS
MOCTaBJICHHBIX 3a/1a4

npPeoOMemHbIX.

- ¢(OPMHUPOBAHHOCTD NMPEACTABICHUIN O POJIU U MECTE
OMOJIOTHH B COBPEMEHHOW HayYHOU KapTUHE MHPA;
MOHUMaHHE PoJIi OUOJIOTUH B (hOPMUPOBAHUH
Kpyro3opa u GyHKIIMOHATbHONW I'PaMOTHOCTH ISt
pelIeHNs MPaKTUYECKHX 3a1a4;

—WHIUBHUIyaTbHBIN ¥ / WK TPYIIIOBOM
YCTHBIN OIPOC

— COO0OIIeHNE HA MPAKTHIECKOM
3aHITHH

- BIAQJCHHE OCHOBONOJIATAIOIIMMU NOHATHAMH U
IIPEACTABIICHUAMU O >KMBOM IIPUPOJE, €€ YPOBHEBOU
OpraHM3alMi YW JBOJIIOLMH; YBEPEHHOE IOJIb30BAHUE
OMOJIOTHYECKON TEPMHUHOJIOTHEH U CHMBOJIMKOM;

—MHIUBHUIYAJIbHBIA YCTHBIA OMPOC

— coo0mienune Ha MPAKTUYECKOM
3aHATUN

-BJIaJICHUE OCHOBHBIMHM METOJIaMU HAy4YHOT'O [TO3HAHMUS,
HCITOJIB3YEMBIMH TIPU OMOJIOTHYECKUX HCCIEIOBAHUSIX
)KUBBIX OOBEKTOB M  DKOCHCTEM:  OIIMCAHHEM,
HW3MEPEHHEM, MPOBEIACHUEM HAOIIOCHHN; BBISIBICHUE
Y OIICHKA aHTPOIOT€HHBIX U3MEHEHUH B IPUPO/IE;

—MHIUMBHUIYAJIbHBIA YCTHBINA ONPOC
—MHIUBHUAyaIbHas paboTa
(mpencraBieHUE BBITTOJIHEHHOTO

- ¢(OPMHUPOBAHHOCTb YMEHUHN O0BACHATH PE3yIbTAThI
OMOJIOTHYECKHUX IKCIIEPUMEHTOB, PEIIaTh
JJIEMEHTapHbIE OMOJIOTHYECKHE 3a1a4H;

3aJIaHMs)

— coo0menune Ha MPAKTHYECKOM
3aHATAN

—MHIUBUAYAJbHBIA YCTHBIA OMPOC

— UHIUBUAYaTbHAS pabora
(mpencraBineHue BBITNIOJIHEHHOI'O
3a71aHUs)

- chopMHPOBAaHHOCTH COOCTBEHHOM MO3UITUU TIO
OTHOIIIECHHUIO K OMOJIOTHYECKON HH(pOopMaIuu,
HOquaeMOﬁ U3 pa3HbIX HCTOYHHUKOB, I‘JIOGaJ'H:HBIM
9KOJIOTUYECKUM Tpo0IeMaM M MyTSM MX PEHICHHUSI.

—MHAUBUAYAIBHBIN YCTHBIA OIIPOC
COOOLIeHNE Ha TPAKTUYECKOM 3aHATHH
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